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Listing of Claims; 

1. (Original) An optical switch, comprifjing: 

at least one input port for receiving a plurality of channel wavelengths ofan 
optical signal and a plurality ol' output ports; and 

a plurality of wavelength selective elements that each 5;elcct a channel wavelength 
from among ihc plurality of channel wavelengths received at the at lea.st one input port; 

a plurality of optical elements respectively afisociatcd with said plurality of 
wavelength selective elements, each of said optical elements directing one of the selected 
channel wavelengths selected by the associated wavelength selective element to any one 
of the <iulpuL ports independently of all other channel wavelengths and with a selectively 
variable degree of attenuation; and 

a controller for adjusting a configuration of the optical elements to provide the 
channel wavelengths witli tlie selectively variable degree of attenuation. 

2. (Original) ITic optical switch of claim I further comprising a 
monitoring arrangement for determining a power level of a given channel wavelength 
received In the at least one input port relative to a power level of said given channel 
wavelength received in one of the output ports. 

3. (Original) The optical switch of claim I llirlher comprising a 
monitoring arrangement for determining respective power levels of the plurality of 
channel wavelengths received in the at least one input port relative to respective power 
levels of the plurality of channel wavelengths received in the output ports. 

4. (Original) The optical switch of claim 2 wherein said monitoring 
arrangement comprises: 

at leaisl. one monitoring port receiving a portion of optical power at each of the 
chaimel w'avelengths from the at least one input pt)rt; 
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at least one detector associated with at least one of said wavelength selective elements lor 
measuring a power level of an optical signal incident thereon, said detector being 
positioned to receive from the monitoring port tlic portion of optical power at tlie channel 
wavelength selected by the associated wavelength selective element . 

5. (Original) The optical switch of claim 3 furiheT comprising a plurality 
of input ports and wherein said monitoring arrangement comprises: 

a plurality of monitoring pons each receiving a portion of optical power at each of 
the channel wavelengths from one of the input ports; 

a plurality of detectors each associated with one of the plurality of wavelength selective 
elements for measuring a power level of an optical signal incident thereon, said detectors 
being positioned to respectively receive from the monitoring port tlic portion of optical 
power at the channel wavelength selected hy the associated wavelength selective element. 

6. (Original) The optical switch of claim 4 wherein said optical elements 
eacli include a collimating lens and a tiltablc mirror. 

7. (Original) The optical switch ofclaim 5 wherein said optical elements 
each include a collimating lens and a tillable mirror. 

8. (Original) The optical switch of claim 6 wherein said detector is 
positioned so that said received p<irtion of the given channel wavelength docs not traverse 
said collimating lens. 

9. (Original) The optical switch of claim 7 wherein said detectors are 
positioned so that the portion of the selected channel wavelengths received from the 
monitoring ports does not traverse said collimating lens. 

1 0. (Original) The optical switch of claim 1 wherein said configuration ol' 
the optical elements adjusted by the controller is a position of the optical elements. 

4 



PAGE 5/26' RCVDAT4IS/2006 11:38:51 PM [Eastern Daylight Ti^^^ 



Apr'-05-06 10:35P Ma^eir & Williams 



g08518779S 



P*06 



Patent 
10/099,891 



1 1 . (Original) The Dplical switch of claim 6 wherein said configuration of 
the optical elements adjusted by the conlroller is a position of the tiltablc mirror. 

1 2. (Original) The optical switch of claim 1 wherein at least one of the 
optical elements includes a shutter for attenuating the selected channel wavelength 
directed by the optical element, and wherein said configuration of the optical elements 
adjusted by the controller includes a position of the shutter within a path traversed by the 
selected channel wavelength. 

13. (Original) The optical switch of claim 1 further comprising a free 
space region disposed between tlic input ports and the output ports. 

14. (Original) The optical switch of claim 4 Tunher comprising a free 
space region disposed between the input ports and the wavelength selective elements* 

1 5. (Original) The optical switch of claim 1 wherein said optical elements 
retroreflect said channel wavelengths, 

1 6. (Original) The Optical switch of claim 4 wherein said wavelength 
selective elements are thin film filters each iransmiUing therethrough a dilTerent one of 
the channel wavelengths and reflecting the remaining channel wavelengths. 

17. (Original) The optical switch of claim 4 wherein said optical elements 
are rellectivc mirrors tliat are selectively tillable in a plurality of positions such that in 
each of the positions tlic mirrors reflect the channel wavelength incident thereon lo any 
selected one o f the output ports. 

18. (Original) The optical switch of claim 1 wherein the conJiguration of 
the optical elements adjusted by the controller includes a position of the oprical elements. 
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19. (Original) 'i he optical switch of claim 17 wherein the configuration of 
The optical elements adjusted by the controller includes the position of the reflective 
mirrors. 

20. (Original) The optical switch of claim 17 wherein said renective 
mirrors are pari of a micro-eleclroTnechanical (MliM) retroreflective mirror assembly. 

2 1 . (Original) ITic optical switch of claim 1 7 wherein said rctlcctivc 
mirrors are part of a retn)TCllcctivc optical assembly. 

22. (Original) The optical switch of claim 17 wherein said relleetivc 
mirrors each include a piezoelectric actuator. 

23. (Original) The optical switch of claim 14 wherein said free space 
region comprises an optically transparent substrate having first and second parallel 
siirlaccs, said w^avelength selective clement includes a plurality of wavelength selective 
elements arranged in first and second arrays extending along the first and second parallel 
surfaces, respectively. 

24. (Original) The optical switch of claim 23 wherein the optically 
transparent substrate includes air as a medium in which the optical signal propagates. 

25. (Original) The optical switch of claim 23 where the optically 
transparent substrate is silica glass. 

26. (Original) The optical switch of claim 23 wherein said first and 
second arrays are laterally offset with respect to one another. 
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27, (Original) The optical switch of claim 26 wherein each of said 
wavelength selective elements arranged in the first array direct the selected channel 
wavelength to another of said wavelength selective elements arranged in Ihc second 
airay. 

28. (Original) The optical switch of claim 4 furlhtsr comprising a 
coUiniating lens disposed between each one of said wavelength selective elements and 
tiic optical elemeni associated therewith, each of said optical elements being positioned at 
a focal point of the lens associated therewith. 

29- (Original) The optical switch of claim 28 wherein said coUimating 
lens and said optical element servo as a retrorcflcctor. 

30. (Original) An optical amplifier system for amplifying with a 
prescribed gain at least one ehaimel wavelength of a WDM optical signaU said optical 
amplifier arrangement comprising: 

an optical amplifier having an input port and an output port; 
a dynamic gain adjuster, said dynamic gain adjuster including: 

at least one input port for receiving the WDM optical signal and at 
least one output port, said output port of the dynamic gain adjuster being 
optically coupled to the input port of the optical amplifier; 

a plurality of wavelength selective elements that each select a 
channel wavelength from among the channel wavelengths received at the 
input port of the dynamic gain adjuster; 

a plurality of optical elements respectively associated with said 
plurality of wavelength selective elements, each of said optical elements 
directing one of the selected channel wavelengths selected by the 
associated wavelength selective element to said output port of the dynamic 
gain adjuster with a selectively variable degree of attenuation and 
independently of all other channel wavelengths; and 
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a controller for adjusting u ccmfiguration of at least one of the 
optical elements to provide the channel wavelength directed by the optical 
clemeni with the selectively variable degree of uttenuation to achieve the 
prescribed gain at the output port of the optical amplifier. 

3 ! . (Original ) The optical amplifier system of claim 30 further comprising 
a second optical amplifier having an output coupled lo the input port of the dynamic gain 
adjuster. 

32. (Original) The optical amplifier system of claim 30 wherein the 
controller adjusts a configuration of each of the plurality of optical elements lo provide 
the channel wavelengths respectively directed by the plurality of optical elements with a 
selectively variable degree of attenuation to achieve tlic prescribed gain at the output port 
of the optical amplifier. 

33. (Original) The optical amplifier system of claim 30 further comprising 
a monitoring arrangement for determining a power level of a first channel wavelength in 
said input port relative to a power level of the first channel wavelength at the output port 
of the optical amplifien 

34. (Original) The optical amplilier system o I' claim 33 wherein said 
monitoring arrangement includes at least first and second monitoring ports respectively 
receiving a portion of a channel wavelength from the input port of the dynamic gain 
equalizer and from the output port of the optical amplifier; 

35. (Original) A WDM optical communication system, comprising: 
a plurality of network n4>des, each of said nodes including an optical 

switch; 

at least one optical communication link interconnecting said nodes; 
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al least one gain adjustable optical amplifier arrangemeni located along the 
communication link, said gain adjustable optical amplilier arrangement including; 

an optical amplifier having an input port and an output port; 

a dynamic gain adjuster, said dynamic gain adjuster including: 

at least one input port for receiving the WDM optical signal and at least one 
output port, said output port of the dynamic gain adjuster being optically coupled to the 
input port of the optical amplifier; 

a plurality of wavelength selective elements that each select a channel wavelcngtli 
from among the channel wavelengths received at the input port of the dynamic gain 
adjuster; 

a plurality of optical elements respectively associated with said plurality of 
wavelength selective elements, each of said optical elements directing one of the selected 
channel wavelengths selected by the associated wavelength selective clement to said 
output port of the dynamic gain adjuster with a selectively variable degree of attenuation 
and independently of all other channel wavelengths; and 

a controller for adjusting a con figuration ofal least one of the optical elements to 
provide the channel wavelength directed by the optical element with the selectively 
variable degree of attenuation to achieve the prescribed gain at the output port of the 
optical amplifier, 

36. (Original) An optical amplifier system for amplifying with a 
prescribed gain at leu.st one channel wavelength of a WDM optical signal, said optical 
amplifier arrangement comprising: 

an optical amplifier having an input port and an output port; 
a dynamic gain adjuster, said dynamic gain adjuster including: 
at lecLst one input port for receiving the WDM optical signal and at least one 
output port, said input port of the dynamic gain adjuster being optically coupled to ihc 
output port of the optical amplifier; 
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a plurality of wavelength selective elements that each select a channel wavclcngtli 
from among the chani^cl wavelengths received at the input port of the dynamic gain 
adjuster; 

a plurality of optical ciemenis respectively associated with said plurality of 
wavelength selective elements, each of said optical elements directing one of the selected 
channel wavelengths selected by the associated wavelength selective element to said 
output port of the dynamic gain adjuster with a selectively variable degree of attenuation 
and independently of all other channel wavelengths; and 

a controller for adjusting a configuration of at least one of the optical elements to 
provide the channel wavelength directed by the optical element with the selectively 
variable degree of attenuation to achieve the prescribed gain at the output port of the 
dynamic gain adjuster. 

37. (Original) llic optical amplifier system of claim 36 wherein the 
controller adjasts a configuration of each of tlic plurality of optical elements to provide 
the channel wavelengths respectively directed by the plurality of optical elements with a 
selectively variable degree of attenuation to achieve the prescribed gain at the output port 
oflhc dynamic gain adjuster. 

38. (Original) The optical ampli Her system of claim 36 further comprising 
a monitoring arrangement for determining a power level of a first channel wavelength at 
the input port of the optical amplifier relative to a power level of the first channel 
wavelength at the output port of the dynamic gain adjuster. 

39. (Original) The optical amplifier system of claim 38 wherein said 
monitoring arrangement includes at least first and second monitoring p<irts respectively 
receiving a portion of a channel wavelength from the oulput port of the dynamic gain 
equalizer and from the input port of the optical amplifier; 



10 



PA6E11I26'RCVDAT4»/200611:38:S1PM [Eastern DaylightM^ 



Apr'-05-06 10:36P Ma^er' & Williams 



Patent 
10/099,891 

40. (Original) A method for directing at least first and second wavelength 
components of a WDM signal that includes a plurality of wavelength components from 
an input port to selected ones of a plurality ofoutput ports, said method comprising the 
steps of: 

(u) demultiplexing the first wavelength component from the WDM signal; 

(b) directing the first wavelength comptment to a given output port while 
selectively attenuating tlie first wavelength component; 

(c) demultiplexing the second wavelength component from the WDM signal; 

and 

(d) directing the second wavelength component to one of the output ports 
selected independently from the given output port to which the first wavelength 
component is directed. 

4 1 . (Original) The method of claim 40 Turther comprising the step of 
selectively attenuating the second wavelength component while performing step (d). 

42. (Original) 'ITie method of claim 40 further comprising, while 
performing step (d), the step of selectively attenuating the second wavelength component 
by a different amount of attenuation than is imparted to the first wavelength component 

43. (Original) The method of claim 40 further comprising the steps of 
monitoring a power level of the first wavelength component before and alter selectively 
attenuating the first wavelength component 

44. (Original) The metliod of claim 40 wherein step (d) is performed 
subsequent to step (c). 

45. (Original) The method of claim 40 wherein the first and second 
wavelength components travel substantially diflbrcnt patli lengths between the input port 
and the output port to which they are respectively directed. 
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46. (Original) The method of claim 40 wherein the sleps of directing ihc 
fnsl and second wavelength components includes the steps of directing the first and 
second wavelength componenis through a IVee space region. 

47. (Original) The method of claim 40 wherein the first wavelength is 
demultiplexed by a thin film filter having a passband corresponding to the first 
wavelength. 

48. (Original) iTic method of claim 46 wherein the first wavelength 
component is directed through the free space region by a tiltable mirror. 

49. (Original) The method of claim 48 wherein the step of directing the 
first wavelength component to a given output port while selectively attenuating the first 
wavelength component includes the step oJ' adjusting a position of the tillable mirror. 

50. (Original) The method of claim 48 wherein the tiltable mirror is a 
MliM miiTor. 
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